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the substitution for water of another and less volatile fluid. But, of liquids capable of distillation without change, it is not easy to find one suitable for the purpose. There is, however, another direction in which we may look. The volatility of water may be restrained by the addition of saline matters, such as chloride of calcium or acetate of soda. In this way the boiling temperature may be raised without encountering excessive pressures, and the possible efficiency, according to Carnot, may be increased.
The complete elaboration of this method would involve the condensation of the steam at a high temperature by reunion with the desiccating agent, and the communication of the heat evolved to pure water boiling at nearly the same temperature, but at a much higher pressure. But it is possible that, even without a duplication of this kind, advantage might arise from the use of a restraining agent. The steam, superheated in a regular manner, would be less liable to premature condensation in the cylinder, and the possibility of obtaining a good vacuum at a higher temperature than usual might be of service where the supply of water is short, or where it is desired to effect the condensation by air.
[1900. The indications given above were, it would seem, too concise. See a further correspondence (Nature, Vol. XLV. pp. 413—414, 438,486, 510). The proposal was to condense the pure steam reversibly by reunion with the desiccating agent. To this end it would be necessary to have a supply of solution of the same strength as in the boiler, but at the temperature and pressure of condensation. Theoretically, the amount of this supply would need to be an indefinite multiple of the water evaporated and to be condensed, but in practice a ratio of 4 or 5 times would suffice. To effect, without serious dissipation of energy, the necessary changes of pressure and temperature as the solution circulates between the boiler and the condenser, pumps and regenerators would be needed. The former would do work in restoring the solution (with the condensed water) to the boiler, but this would be largely compensated by the solution flowing the other way from the boiler to the condenser. In the regenerator the heat would be passed from the outgoing to the returning solution with but a small difference of temperature and, therefore, with a small dissipation of energy. A similar use of the principle of regeneration is made in the air liquefying machines of Linde and Hampsori.]
Heat Engines and Saline Solutions.
Mr Macfarlane Gray (p. 414) appears to call in question my assertion that in a vapour-engine a saline solution may take the place of a simple liquid when it is desired to replace water by a substance of less volatility,                                jj
and that the advantage which Carnot proved to attend a high temperature                                 4
